ABSTRACT
estimating its size. Cytosol proteins such as CK are washed out in different percentage in dependence on the blood flow in the early phase of the infarction and therefore appear earlier in the reperfused infarct and their plasma activity is higher than non-reperfused infarcts. Although with certain limitations, the difference in the release kinetics of CK can be used to evaluate the outcome of thrombolytic treatment, the perfusion dependent washout of cytosol proteins, once the infract reperfusion has occurred. It further allows to estimate the size of the infarct by an analysis of CK.
A new immunoassay for Cardiac specific Troponin T (CTnT) that eliminates certain shortcomings of laboratory infarction diagnostics is envisaged to be carried out. The present study is expected to document the value of the new enzyme immunoassay of CTnT. It is important to note that sub acute and silent infarctions in particular can be diagnosed with a degree of reliability. The changes in the serum concentrations of CTnT are reported to differ significantly from the kinetics of enzymes used previously in infarction diagnostics. CTnT
INTRODUCTION
The available parameters are found wanting in patients of multiorgan disease or with additional skeletal muscle lesions, because in such cases a definite differentiation of skeletal muscle and heart muscle necrosis is impossible because of the organ distribution of CK, LDH or their isoforms.
In addition to helping in the diagnosis of acute myocardial infarction (AMI) the laboratory parameters are of major importance in monitoring the course of infarction and in exhibits serum concentration changes similar to those observed for proteins dissolved in the cytosol (e.g. Myoglobin, CK) and those seen for structurally bound proteins such as light myosin chains. The CTnT determination is likely to become extremely important in monitoring the course and therapy of a myocardial infarction. This applies particularly to follow the outcome of a thrombolytic treatment on the basis of the course kinetics of the serum CTnT level and hence this study.
MATERIALS AND METHODS
The study carried out incorporates the serial estimation of different cardiac markers in-patients having myocardial infarction. They were admitted to the ICCU of Shri Krishna Hospital, Karamsad. The first sample was collected at the time of admission of the patient. Within 6hrs of the starting of chest pain 1.5 million units of streptokinase mixed with 100 to 150 ml of normal saline was administered by intravenous infusion over a period of one hour. The blood samples were collected at intervals of 6hrs, 32hrs, 48hrs, further 5 th day and 7 th day. The samples were collected in plain vials and were allowed to clot and serum separated. The samples were analyzed for CK and CKMB on the same day. The SGOT and DHBDH were estimated within two days. For Troponin T estimation the samples were kept at -20 0 C till the analysis. ie. Within 7 days. Care was taken that the samples were not hemolyzed. The samples were collected by using disposable needle and syringe.
Sample Collection : From the samples collected in plain vials at different time intervals as mentioned above, the serum was separated by centrifugation at 5000 rpm. These sera were used for the estimation of CK, CKMB, SGOT, DHBDH and Troponin T on RA -50 semi auto analyzer by well standardized methods (1) (2) (3) (4) (5) . The CTnT was estimated by the reagent kit manufactured by Boehringer based on ELISA. The study comprised of 50 patient with AMI out of which 12 were females and 38 were males. Twenty-five subjects were selected from normal blood donors and another 25 subjects with polytraumatic injury without any chest or cardiac ailment were also included in the study as controls.
RESULTS AND DISCUSSION
Myocardial infarction can occur at any age irrespective of sex but generally it is a disease of middle and old age. 44% in our study belonged to the age group of 60-70 years, 30% were in the range of 50-59 years and 26% had an age between 40 and 49.
A number of studies have been carried out to show the utility of ECG changes in the acute myocardial infarction. Pardec (1920) was the first to observe the ST segment changes in coronary artery disease. He also observed an alteration in ECG in the course of myocardial infarction. These changes also have been observed in the absence of anatomical evidence of myocardial damage. The report of other workers like Bhimgart et al (1937) did not find ST segment changes in the presence of significant myocardial necrosis. (6) The magnitude of damage due to myocardial ischemia may be assayed based on the ST segment elevation. A relationship exists between the extent of ST segment displacement and the size of the infarction. The correlation between ST segment elevation and biochemical enzyme parameters are a matter of debate. There is no conclusive evidence available to prove the efficiency of ECG changes in the diagnosis of acute myocardial infarction. (7) It was observed in experimental animals that CK clearance is not affected by blood pressure changes, heart rate and cardiac output. CK is not excreted in urine and the levels are not influenced by change in renal or hepatic blood flow. (8) CKMB was detected initially at 6 hours or later after the onset of infarction. The mean time from the onset of symptoms to peak levels of CKMB was 32 hours, which is comparable to other reports. (8) Roberts also reported that CKMB disappears approximately 24 hours before CK levels return to normal. In the present study CKMB diappears approximately 48 hours after onset of symptoms. The average interval from onset of symptoms to appearance of peak values and disappearance of total CK, CKMB as well as the mean values for CK, CKMB were comparable to previous reports. (9) Avery etal (1985) demonstrated that myoglobin a protein present in both skeletal and cardiac muscle is rapidly released into coronary vessels after successful reperfusion of injured myocardium. In all patients successfully undergoing coronary artery occlusion and reperfusion, blood CKMB increased rapidly after reopening of the vessel with systemic arterial peak occurring at 20 to 40 minutes. These early arterial peaks were followed by a rapid washout of myoglobin with half-time disappearance of 38 ± 3 minutes. (10) The present study also revealed similar findings of CK and CKMB in patients who underwent successful coronary reperfusion for acute myocardial infarction produced by arterial occlusion of 99 to 100 %. In each case, plasma CK and CKMB rise rapidly after successful vessel reopening and peak level was followed by rapid plasma washout. The values for CK were more than 200 U/L and those of CK MB were more than 300 U/L. As the size of infarct shows an increase, the release of CK and CKMB also increase proportionately, thereby probably helping to get an idea of the magnitude of infarction. Gama (11) measured AST on three consecutive days after admission, in AMI patients and confirmed that the AST had a diagnostic sensitivity of 100% and specificity of 86 % although electrocardiograms of first two days of admission had a low diagnostic sensitivity (33.3%).
Yoneda etal found successful reperfusion by measuring AST after AMI. In our study also the washout of AST and DHBDH is more and remains elevated even on 7 th day indicating reperfusion. (12) Troponin T is a part of the regulatory system of the contractile complex of skeletal and heart muscle. It is expressed in two different isoforms namely skeletal muscle Troponin T and cardiac Troponin T. After the loss of integrity of the cell membrane, it is released into the circulation similar to Myoglobin or CK and CKMB. (13) Cardiac Troponin T is ordinarily undetectable in healthy individuals.
In the present study the serial changes of Troponin T values in AMI were matching with those of AST and DHBDH with the important exception that the Troponin T was elevated at the time of admission of the patient. (13) When the values for CK, CKMB and Troponin T were compared between normal blood donors and patients with polytraumatic injury, the difference was not significant (< 0.100, <0.005, > 0.500 respectively for the above three) Collinson etal had made the similar observations. (14) The CTnT is unique and so can be differentiated from the isoforms in the skeletal muscle leading to a very high specificity for myocardial damage. (15) The wide time window from 4 hrs to 7 days or more than that and high sensitivity and specificity make CTnT suitable for detecting myocardial damage. Troponin T determination should prove to be an important tool for early risk assessment in-patients with unstable coronary artery disease. The maximum CTnT value Cardiac Marker Enzymes in AMI obtained during first 24 hr. provides independent and important prognostic information. (16) The pattern of changes in the concentrations of AST and D HBDH showed variation from that of CK and CKMB. Both the AST and DHBDH were normal at the time of admission. The values for AST, D HBDH started rising at six hours and exhibited further rise at 14, 32 and 48 hours. When the estimations were done on 5 th and 7 th days their activities showed further increase. Troponin T in AMI was matching with those of AST and DHBDH with the important difference that the Troponin T was elevated at the time of admission of the patient whereas, the AST and DHBDH levels were well within the normal limits. The activity of cardiac Troponin T exhibited further rise at six, fourteen, thirty-two and forty eight hours. The values showed a further increase on fifth and seventh day.
Cardiac Troponin T has a wide time window from 4 hours to 7 days for detecting myocardial damage. The maximum cardiac Troponin T value obtained during the first 24 hours provides independent and important prognostic information. The increase of cardiac Troponin T was 20 times higher than the normal blood donors in AMI at the time of admission whereas that of CKMB was around two and half times in comparison to normal blood donors (17) . Our values of CTnT are in agreement with a very recent study (18) .
